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(54) ADDING/DROPPING MULTIPLEXER FOR WAVELENGTH DIVISION MULTIPLEXED 
OPTICAL NETWORKS 

(57) Abstract: 

PURPOSE: An adding/dropping multiplexer for WDM 
(Wavelength Division Multiplexed) optical networks 
is provided to minimize a difference of optical signal 
strengths between a bypassing channel and an 
adding/dropping channel generated in an output 
optical path of the adding/dropping multiplexer in an 
optical adding/dropping. . CONSTiTUTION: A first 
optical dl5tributor(541) transmits one optical signal 
to an optical path(506) and the other to a first 
optical receiyer(550) by distributing the optical 
signal transmitted from ah optical path(505) to two 
optical signals of a regular rate, and converts the. received optical signal to an electric signal. A second 
optical distnbutor(542) transmits one optical signal to an optical path(509) and the other to a second 
optical recejver(560) by distributing the optical signal transmitted from an opticarpath(508) to two 
optical signals of a regular rate, and converts the received optical signal to the electric signal. A 
controller(570) generates a control signal to minimize a difference of optical signal strengths between 
a bypassing channel and an adding channel on an outputting optical path of an adding/dropping 
multiplexer. A variable attenuator(580) transmits to the optical path(508) by damping the optical 
signal transmitted from an optical path(507) according to the control signal of the controller(570). 
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g Hfgg ^^5^g*^c^§ if tj^S^CWavelength Division Multiplexed(WDM) optical networks)^ 

ysl SiJi: *^olS 4l4:»!LH:f. S Ji^S e7|*liy -M|7|l afSsf n, 'Jtf^Hy i}SL9\M7\ 

*jo|# £i±^ Mtici. m\M, S S*iai ilS SS WDI^ sH-d^fi S^t^ ?r>M|7is 4= sjacH, S& 

£5 ■ 

^>(//xy - • • , • . ' 

£ IS §S7i/a?r 7ifes nfsesrc:js(WDM) sa^srsi t'^^s, 

£2a U|X|E2bfcWDM«S^&#.fl&SHHSl^g7|/SSCfgSf5^*|£ll^A|MS£^ 
£ 3S WDM §3^St m SBJifiJ §ff 7|/?3t^ CfgSf $f *|S| 24IAI 
£ 4fe SaifiJ §ff 7|/aSf Cfga tiSSf7l £e, 

£ sfe- s ^g<Hj [»e wpM ?rs^?fg ss7i/38r cfss^ 5r*ifii i^ai M^sE., < 

£ 6S £ 5fi| W7|<H| cm& AW M^£, 

.£ 7B e srsofl tifg &B7i/'jsr assF 24i ai e^£, . . 
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510; 520: ^itm 

530: 541, 542: ^gua?! . 

550: Xl|l§=?^iM7( 560: «l2g^^ij7| 
570: ^^|0^7| 580: 7^'^j^^4fl7( 
590: if>:^i*|900: ?fg7|/SS|-t^ 
610,630: §^71620,640; 
650: b|Jil7( 660: X^|0^7| 



stsoi ^sft^ s/zi mo^ smi^ 



g gfSS nf&eSfcfg Sa^gf(Wavelength Division Multiplexed("WDM") optical networks)S sm »M7|/ 
aSM:}SSfS*|(H|&£.f5!0|Cj. . yw-nc oir i/ 

^*Hy£i 671 a ssf 7te# wdm ^a^gfai £ i<hi u^2^ s^oi, ^^tiBcioo) ^ 

^4'dB(i20), s«dB(i40), a^se7|/s9t:fga&(l60)g£s^£^a. , ' 

i^7| ^#i!B(100)o<|Ai AHS as ^n^S^S 7^^l S$iJ7| Txl(Ai), Tx2(A,), Tx3(A,). Tx4(AJ£ cj^o) 
&^iJ7l(i0i)fe a SS^g ?M:^g^^7|(l02)o^| SJSH 2rc^§s^§^o^ wdm #iJ3L# ^^tH:F. wdm §iJ:ab ScF 
S2f7|(102)<Hl o|«H 4JS:S M4f 8^71 *|« ^S^7|(103)S«H §S^€! 2?d£f lii)t ^AM fe^7| 

ss7i/a9 cfssfe(i60)os s^si*. 

4^71 se7i/s& [:^s^^E^(l60)o^A^, «saj7i(i6i)fe 2r<ds(iii)(Hisi» M^«f7i ««^o^ 
wDM^t!^# ifs^y ^ sg7i/as^ i:*g»7i(i62)s a^t^cf. «e7i/a» c^ss^7|(l62)fe qibi s«Ha ^ 

4 e.1 ^xHW)« e7i*Fo^(ii3) =^iLi7iRx4(A4)(i2i)M $^j7|Tx4(A.)(l22)o^IA^ iTijAg s^r§^ 

0:1(114) ^Sa%7|(163)S 5j^£H:f. ?rg^7|(163)fe &e7|/^Sf j»S<HW gf^St M&^SJ7| 

*|Sfl -f SdS(l 12)# S8II S^&a. dllDI, S&7|fe# &^d7|Tx4(A 

4)(i22)fe e7i& §BfS4 sijeh ^ifssi ^rt's-CA^)* §67i/ss c^S2^7l(l62)^ s^&cf. 

?f-^iJB(140)0flA-i, a*lg SS^7|(141)fe StjS(112)2| S4^Sf7| ?|5H WDM ^^lUSlS ^S^Sf 

2, S«4c:fgSf7|(142)fe S§^S WDM s^cfSSFSfO^ Rxl(A.), Rx2(A,), Rx3(A,), Rx4(AJ 

ZfZtfil ^4'4f7|(143)S a^SfCf. 0^7|Ai ^fl 37Ho| ^4.^171 Rxl(A * W ^ 4^ 

1), Rx2(A2), Rx3(A3)S ^^7| §^i.ig(100)oS¥E< S^f? S^lS:* ^^iSfJE, 4|«fefi| §4'd7|Rx4(AJte 4^ 
7|^^7|/SSagSfB(l60)SlS&«Hy(H4)£¥eJS$£i<He?rii5.6 4't!tH:f. 

g irse WDM ss7i/ss^ agsj s-*i<hi ^joitu, oi ©fi*7i/g& cFgsf •sj!^ 

(bypass)7.lfeiJf g7|/S&(add/drGp)7|feg ybcf . 

£ 2a, £ 2b i' £ 3^ WDM ^S^^S flff S2flfi| ^e7|/aff cfSSF S*|ofl OlS/felAI fi^£0|cK 

£ 2a« ^^5S^o4, ^e7|/SSf cfgsf &*|oj Sj!Kbypass)7teg ^StH:f. g{dS(201)S S^iE|o^ g WDM^^J 

jtfe AHs c*e 7^s ^<yi(A 

i,A2,A3,A4)7F sassfs 4.i:e;« fijDi£Hcf. s7(/g& Ef§a l^E^(20)fe 2j^b<hiah 4m wdm ^iija goiiAw ^ 

s«-srw(A 
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207), «t!&(20q)aS¥M S{d£(205)S g«H Sje^S ^iJ2.(A •)« SdS(206)» .&«8 SEfil ^'ilB . 

(210)SS a*£.H:KS<diA|208). 

2^, S2f^^E||cH|AHfe Cf§» S*|o| ft|S^B<H| £*f» WDM?rtlS:(A,,A„A„AJS 9'^S.(202)S. 3 

^fEJE^gfcK . . . ^ ^ ^ ^ 

£ 2bft IfZEsfo^, ^g7|/Sl^ cfgs} e7|/SSKadd/drop)7fe§ ^S^cf. S7l/Sfr cfS» S6|(20)fe 
ilS^BCHlAi ^'ijS.f WDMif iJJSL goflAi ^S^*Hy(A 

^idS(203)S eb|A|?|ji, i4cHxrs«|^ (Ai,A2,A3)& lldHS SSAItJcf. gs^BofAHfe aS!t.i^(A 

i,A2,A3)5* §-{ds(204)s¥Ei sssKH s ti±(^^'>)^ at«fo:i «{ds(202)£ 

§ii^*|(21)fe as>i (cross) ^^EHM ^x|«ffecl|, irijS(203)oflAH SJe^S ^iJ5.(A.)# ^tJS(206)S SSll 
B(210)OS a««fjl(S^diA|207), ^4JB(20b)0^|A^ S4iS(205)« ««H &iji(A.»)B §{d£(204)S 

s^sfcKStJjLAiios), 

t!S.(A,»)fe ^>:?|*|(21)S* e7|/ggf CfgSJ SN(20)g 7H*j WDM ^diS «C^SS^ EJO-I ^d£(202)S • 
H 3S £ 3jJf s^e 5^*lfe,e7|/SS^(add/drop) 7|feE.fS ?f«^t:fSm7|(31)fe lfidS(301) 

1 gsH ejeis WDM =&ti±fk ^as^«fo^ s^ss gs^ Aiacf. <Hig §oi, SEf^r a 

i-A2,A3,A4S| 2[Zt SdS 302, 303, 304, 305S ^CfgSf.SfOi S^&CK. 302, 303, 304S m . 

§ag2f7i(32)s £<^£i(H c^Ai %^l:^g$^Sl:^. ?r4Hs 305S «^t:^§s^s^^f5^ A 

^Efil S^4J7|S¥e^ a^S A.ofil StdS 306g ?f i::JgS}7|(32)S S^Sct. 2f C^gSf7| 

(32)fe ^dS 302, 303, 304, 306ol¥E^SlI^» A 

J, Aj, A3, A^'oi woMSiJ±s t:^gs^*^o^ st!£3o.7£ a^&cf. 

£ 2a, 2b 5/ £ 3l!f SSiSi Sg7|/2Sf c^gs^ 5^*te SJ8^£lte WDM »tJ2.fi| A«7|?f S^(H| «|7|&« 

£ 4# 2,^^Bfe, ^g7|/g*f C^gSf ?f*|(400)fi| SJSIBOfl £«rff WDM §tla:(y54*||y)o| Afl7|fe AILKHI £t^E^ & 
Oils e<H,. S$?{-2J 27|CH1 §g7|/Str C^gS^ &*|(400)0fl £S,^t^ WDM §i.l:§L7F (410)3f ^CfS, ^7t£lfe- 

§{JS.te- (4ii)j!f ^c^. nsioi, atfSJte (4i2)2f SS7l/SSf S*l(400)fiJSg^& (413)2} ^ 

&fif, Aizfoi fj, se7i/g& cfg» 5f*i(4oo)fii ?js^b(hi £s^e wdm §ij:£7F (436)4 &oi 

e, e^iBfte (43i)2f ^cf. e7is}fc ^ij±(43i)fe ^esi ©^tiBss sig s^sias.^ ^iiiisi aii7| 

aya, o|<y- &.hais, Sejisi 5^xisg ^e7i/s*r 5^*|(H| £*isffe wdm Siisei ai|7|7} go-i^waoj^.^ijigf j, 
asrst^ ^i.i^(432)£j Ail7lfi.w|o^s^x| 2tz nais ^xig^o^Mi, &e7i/sa- agsf §^*|o| (433)4- 
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§F if^£<H|AH ^^Sffe SiJffEife *HW(bypassing channel)jJ} S7|/2gf£lfe *H'^(adding/clropping 

channeOysi A||7|o| *f oi# S|4;Sf8t& WDM SS^S^g fl& ^e7|/a9 cf§SF SfxIS xilgsffe 

i^7| 9^5f7| g ^>So| WDM %^g7|/a& CfgSf 5f &7|/§*f# ^ISH yaiEl^ 

WDM gt!S.£) A^|7|7^ &B^X|fe S^cHI, Sj2f£lfe WDMSXHySf WDM?.^*H'dL^3| Afl7pJ S4^«f7i| 

£E^ 4^71 Str«ffe WDM^^igfil Ai|7|# 7}^ XIIO-J^'BM SSSffe 5JS ^SSlS S-C1-. 

71 g7|/aff 4=B<H|Ai S5?£jfe g7|xt|'^ S/ fe^7| §>:iiH*| 4BoflAH ts^£|te SSfstH-^a) ^4.1^ Ai|7|l 
t^7| S&*flyS| S^^l^ Ai|7|£iJ *fO|7| i|^S^ ;3|(H«^fe «10^^B# iSf&Cf. 



S¥€i £ss si«fo^ e srssi B^i^£^t^ 4IAN& xfAii*! ^sthcf . 

£ 5fe s grsofl [fts WDM ^a^grt ^g7i/a& cfgsf i^Ai s^£ou, £ 6s £ SSI nowm 
ai»Ai|jfiS<?£o|cf. 



a&«Fte irg7i/^tr ¥&(5io, 520, 530), iy^si ^^4.1021 ?^S£Joh gsf 7ifei2f a&/&7i ?\^% ^'Ssft s 

¥6(590), ^71 ^S7|/3ef ¥es| e7|«H'd a' ^^71 S^^*!*! ¥ff SI S&^H-bJSI ^tls. A1I7IS arS§f 0^, 

^71 SFSaSfOfl OfSf ^71 S&SJS^fiJ S^litfil Aj|7|S 2ES«F0^ if g7|/?3a Ch§2f 5f*|Sl g«1 &dSCH|AHo| 
WDM XflWOl SiJS AII7W ?>£^ «|0^«^fe X^0^¥e(541,S50,542,560,580,570)oS ?^€ICf. 

Olth, 2f:?^fi4:2j7|feS=' Sit^&7flStiS5tacfS2f S^Cf. . . 

^71 ^^M7|/g& ¥M<H|Ai ^^e7|¥(510)fe §d£(501)S¥E^ SJ^^S WDMif(M:£Ol|AH ^St^ ^tl± 
1 S7|5fO^ SdS(505)S a^Sfjl, =L9\ L|tHx| WDM Stljfefe S4jS(502)S S^&Cf. §e7j¥(510)fe 
:'ll!e<S ^ §2^4Jl¥(520)fe ^{d£(502)S ys^g WDMS^i±(S2F*H'd)# ultS SdbAM 
^t!S(503)S S^ll-CK ^2^i«¥(520)^ IlS?^i«7| ^hSj^ifl?! |J ^ ?JcK ^^^¥(530)^ ^•{d£(503) 

s¥E^ ^^a wDM^ii^LiS} §ds(509)<HiA-j gj§iiEife s3^^5^o^ §d£(504)s a^&a. sagf¥ 
(530)fe ss&SEjs a.'cf. 

4^71 ¥e<H|AH, §>i?jx|(590)fe AIASSI S7|5^ Aflo-|cH| ^^e^ bf(bar)^^E||2f HS>i(cross)trEHS 7^3^lfe 

^iXfOlcf. bf^EH{HWfeS^tjS(506)£f^dS(507)t, lfdS(591)2f S4jS(592)# ^SS-cF. aS:i:4fEH<H|AHfe 
§d£(506)S!f Sd£(592)S, ?r4j£(591)S^ Sti£(507)ft SSS^C^. 



^71 W¥ee g7|*H-^ *fS¥, a&*Hy AS¥, «|o^¥S ?g«H ^SE^c^. 
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■ . ^71 gtxliy ^S^CHlAi, Xi|2§gba7|(542)^ S-dS(508)S¥ei a^S S^'S* d|#o| 27HSI S^J^S 

(bypassing channel)j* atr*H'^(adding channel)S| SAfl7| *foiS S|±a-«f7| flt^ Afl(Mt!S:S Sf^SScf. 7^22^ 
iH7|(58d)fe xl|o^7|(570)fil Wti4:oil CtfEf ^4^£(507)£¥E^ S^S ^'tiS.^ ^"SUn Umm #{d£(508) 

s. 5t srsste, §4jM(5oi)(Hi sj^a WDM iri.is.fe §S7lSE^(5lo)o^| o|sh ^sjh ^jsiiyoi e7i£jii ^ 

tlife g4JS(502)£ S^Scf. oim, g7|S S*Hys| $iJg pdBOU, cfe ^^Wysi odBojcf. g7|S 
■dSj XI|lS:gbH7|(541)cH|AH UI§(<HI§ 99:1)S e7|£|fe 99%a| ^i}S.t Sd£(506)* M 
S^^H*I(590)S S^flll l%S| ifil±fe «|1&^4I7|(550)S S^SCf. XIU?r4'tJ7|(S50)fe SiiS.* £j7|iJ 

.•ys(59i)i 7H*i sj^afe ^trs ^ijs:# ye^g^bcf. s>tfl*i(590)fe ^ tJM ijais of •fereH^s a 

fe^EH <2jS(H| ctjeh SHS t^&SS S^tyci. ?f >i?l*|(590)7} bf fe^EflOie, S^4d£(505)2| St!±fe S^^dS 
(507)£ £!^£lil, S4j£(591)Sl ttiS^ St!^(592)S S^ScK 0| ifEJlfe SLE WDM xfl'slOl e7|/S?f S;!0| 
5!§«ffe i,^eHO|cK §Afl*|(590)7h as^i: fe^eHoie, if^dS(506)Sl ^d±fe S4H£(592)£ S^SJOH S7|e^*|- 
o| -^^SIJI, S-dS(59l)a| ^^L'S-fe ^dS(507)S S^SjcH «^to| 4=81!i:K o| i^eflfe WDM *Hy gfil t^ 
jfH-^oi g7|/SSS tfEHolcf. ^^£(507)0) if^i:afe «|cH7|(570)ofl ois« xi|o^£|fe ?^^jl^iH7|(580)S SJ^^ScK 



7^fi3^^^^|7|(580)fe ?3|0^7|(570)S| A^i0^il5.0^| o|3HAH Uigyasj 7teS ^^S&CF. 7fejSfiH7|(580)S| 
SS^e A12SMH||7|(542)<H1 SisjiAH gJS b|g((H|?Hci|, 99:1)S SbB£^o^Sl:^. 99%d±fe S^dS(509)S ?J 
^ff ilEl(530)S S^HIi, l%t!S.t 75l|2«'^iJ7|(560)S S^fiCf. fl|2ir4'^l7|(560)fe ^^IS.# ^7itiS.S. 
&A|m. 

Xfl0H7l(570)feXfll^4iJ7|(550)S|5j7|<M± SL' Xfl2 S^<il7|(560)o| a7|<ilSl OlgSFO^, St!£{504)<HlAHSJ 
HE WDM xH-dSOl §^e^ ?rA||7|# S^£^ i}y\ 7f^2^4H7|(580)# X^|0^5^£^ t^cN, H M\¥ S^£fe £ 6(H1 E 
AIEKH aia. £ 6S Sf2ESfS, ;g|b^¥{570)fe x!ri,2«4'tl7|(550,560)oflAH £!$fl<H g S7|ii!5;S S^S^fe §5^ 
71(610,630), t'JLfil M^^«^b SSf7|(620,640), M^S ^ U|jil§to^ n *^0|# t§1Stfe 

U|Jii7|(650) a! H|S7|(650)£l no\UM 0\St[Oi fe^7| 7^^!^aiH7|(580)fi^ 2/4flS£l «10|*f7| X^lo^il2.1 
Sr^Ssffe 7fe2^iH XW7|(660)S ^^Scf. 

S31fS!6i(530)feSdS(503)fi|^t.l±Sf §4dS(569)£l Stl±l StfSfo^ S>dS(504)£ ge^S^cf. o^7|Ai 
SdBOlCf. 

owt, g srssi ^§01 g>y£(504)«HiAi WDM xH-^goi s^^- SAj|7is 7^x|?^| 5^7| 7^g^^^ii^7|(580)fil 



§id£(501)-(503)-(504)S S^Bfe SiJ2.2| S^^iS (q+£+y)dBO|Cf. i*idS.(501)S. %mslt ^ 
WDM x«as| § tj± AII7IS A dBmOIEJjl nfe, t^.§ij£(504)(H|AHo| A||7|fe A-(a,+e+Y)<fimO| €!cf. 
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^, ?rdS(509)<HW S*Hy o| ^^A^|7te A-(a+e+Y)+5d8mO|cK 0:j7|<H|AH o,e,y,5oJ HE ±Xfo| ^-^olaS • 
D|B| aS£iX|Q-, SJ^£Jfe 2^ WDM M^Si ?ftl± A||7loi A£i g^S ifdSfil fflSt S(H| o|«t| ©SHj 4» ojoo 



^Il$^i.l7|(550)fe e^lJcife WDM xH^fil AII7I1 «}S1H:K e7|t^*liy£l ^SgiS A-p?JS fjCt. 

X^|0^7|(570)fe W|l,2?.^4i.l7|(550,560)0^|A^ Si.l±o| A1I7I1 0|S5[0:i ^{d£(509)2| S d± Ai|7|, ^ X12 

a. 



oi7\M. Sa^iJI¥(520)o| [S^dS(501)-(503)-»(504)]S gifsffe SiU^ai Se4Jlf (o+e i-y) 

dB7|-, [St!S(501)-(505)-'(506)-.(507)-(508)-'(509)-(504)]l 7H*i£fc ^^2:21 S.^4^&►MC^ 3.n ^ 

Xliat^^f^ §*HyS| ^4101, gaftfe ?f*Hyo| ^^fiCf ?HSo^AM, 5|*|o| g5^(^^|A^ 2| §*Hyo| giJ£f ?fA||7|# 
ysj d£^^(502,503)0fl :[lSI^4fl7| £Ete 7}^N2^ifl7|# ^^IT «^ gJcK 

E.^y, ^ijS(505)<HlAH e7|£ifc S*flyo| SJ?(H|fe W|0^7|(570)fe §d£(509)a| SAI|7|# A}gXf7j D|S| 



£ 7# &2£sfS, £ SSI ^&7|¥(5lO)£Ai ^M7|SE11 OiLm. S^(900)<H|/H §e7|¥(710)fe ^JS^g^ 

If (HI ^^^^ ge!^e7^ SsHxte 3BXh AHtEflo|£j(7il)!2j Mala aaioll," i!&|(bragg grating filter, 712)# «H§ 



^tj£(70i)fi| WDMSij2:fe A^^a|6|E^(7ll)2| 16! sms ?je?£|2, 2e^ JESS f Maia aaioii,! SEj 

(7i2)s sJ^scK Mam naioii,' SE^(712)(H|A^ n^tun sshs afssi §412:^ £i#At£ioH A^ga)o|&|(7n) 

Bi 2S as^ XH?J§4£! c[E 3y a e£ ga^gcK t^^j, JEltumxj as etc WDM ^iJifc S-4J£(704)S 
£IS£I04 ^3Sr¥(720).S xflsm. nfimiHxl s^SS £ SoflAHfi} g^jsfcf. 

£ as ?^S*fe<..£ 52) ?rS7l¥(510)SAH §g7|«6^t *||S«ffe cntjoil M^(900)oflAH &S7l¥(810)b xiliAl 
taio|El(8i) a' Mala aaioiii SEl(82)g AfgEfji, £ ssi %^2&¥(530)SAH §?3a-i!e| sa&7|§ *« 
cflijofl if SS^¥(820)fe Maia aaioii," =ie|(82) ai xii2-Mgaio|e<(83)§ Afgtmif. 

?fij£(80i)si WDM ^t.i5.b xiiiAHiaio|E|(8i)£| ift} SMS gj^liEiai, 2^ s.m.s. S^fj jf^ Maia aaioi?,' 

^'&l(82)£ SJS^Scf. Mala aaiOll,! liE^(82)0^lA^ ^S*F7ll SSllS nfSsi §<Ll2.fe £le^A^iE^O^ X^|lA^gaIO|e 
(81)S| 2ft! ass xfly^iE|0^ 3ft! SMS SS^fjCf. £|ft^A^£|X| cfg WDM S^l^-fe X||2AH#a|0|e(83)a| 1 
ft! iSS S«!» f 2e! 5£1 7H*| «{dS(805)S ftS^scK 

aEU, asrafe SdJ^fe .xfl2A-|t£i|o|s(83)fii 36! s.m.s.im^^ i'ii ££1 7H*l Mala aa|o|g Jgi&|(82)S- 

ae^Af £|o^ »i2AHsaiois(83)sj ims as» * 2e aLs» 7^*^ ir.fcjs(805)s s«»cf. asi 



5 srSS *^7|<H| 7|^S 4!AN#ofl o|8fl y5^£|x| an, &ax^S<H| fijSH i:fSf£! ^Nfj aj 7^x^# 4= 
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^n^s-s. irsFxte s^oit s sxisi sdsoi/n e^i/atrafe wdm ^saysf, ss^^fe 
WDM §*Hwsi s%/«f7fl ^xiirssAH, ss7i/asr sf 2i ai €h5i« soi«f7ji »ci:. 

£E£^, S S-*lfe WDM ?f*Hy# n e7|S ^^xH-^at S^t^ nj&fi 7ja S£o| WDM SS^H'^Oia 

Sig SfSOl as 'SESI WDM ?^xHyg S&lf ^ ^7fS, 0|y& S»7|/atr 7|fe# ^Sl^rol &'(HXi,«I!f£| 
fe ^H'dJf.a&Eife WDM ^xH^SI ?f>M|7lt S.SJ«f?« ^ o'C}.. 

S WDM §«H'dS ff7|A|ti ^ «2f8ffe WDM ^15.^0* '^ 2JCf. i?7fS, 0| 

^ssf 7te§ ''^aisofl aicHAH. S3if£ife sfl-^af atHEife wdm s-^iiysi ^Afl7ii siJ8^7fl 4^ wa. 

&7|/7Jtr* ^NSH tJ5?£|fe wdm A^17|7|: gSfXife g^^tHI, gUfElfe WDMS^H-^af SSTflb WDMS^S^Jiy 

OS €fte wDM^a^srs §e7i/a^ c^gs^ 5r*i. 

. «l ISKHI lyoUH, 4^71 :^|o^^E^& i^7| safsjfe wdmS-^HW d± ai|7|1 «is«}fe ^'B; 
t.»7| SSrafe WDM^sH-^ Al|7|# arSs^fe-i'B; 
4f7| 4.12. A||7|# b|iii«ffe *^0-; 

2iM ^so£ wDMsa^s^g ii4» §e7i/s'& cfga 

n i&cHi a!oui S7IS wDMS^Hag :§2f!Sffe wDMS^Hasi AH^gfsffe s^?, .4^71 efiJEijiaAi 

WDM^xiiysi a^^^S M^sf7| JH^, &^7| safsffe wOM§«i|y iJ±s| S7fA|7te f^Bg sSTsJ^ 5; 
S 5t^ WDM^S^&S ^e7|/3fH:fgS} Sx|, 

e7i/s& ^Bo^IA^ se^a e7i*Hy a' ^71 if>iifj*i ^^boaah gs^s SiJ^. aipii 21 2> ^stf 

at^sib ^^71 a&*Hy£i Sijs: Aii7i£i *^o|7^ si^ts^ <Ei£^ «io^5^fe «ioh4b# 2jg ^s^s ^ 
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«7i v^si ss^mn, m «lo^^&sj s£f*Hys assfsft ^at^ fieift as•«^fe ^ssk 
£le^A^ Ai7iai, UDixi safxi^ife Maia aaioif,' S6^; 

^71 Meila aaioiSi Se^si SUfsiiy S.' ^71 «|o-|4^Bo| 2gsf*HW# ^gsfsffe ?f?^ir¥S 5jg ^SS 

s«^fese7|/?3s^c^g»?^*l. 

«i 4 s^cHi gjout 4,^71 g7i/str ^gs 

SJ^sjfe WDM <ii^§ £iE^Af UcHxi ^n'dB M2lla aeiioii,' s&l; 

4^71 Mala aaioli,! i!E|o| oj^i^ofl ^SSJo^, 4f7| •EIE.^A^a ^xliys &^7| «|oi4=&os ?^lg5ffe ^fliAHt 

aiOlEj; Si 

i>^y\ Main aaioi& se^£l s^^<Hi sj'sjEjcH, ^7i xllo^^E^£l.al^«H"d# y5,K^o^ c^Ai ^71 Mam naioii,' s 
Eis asAi?iji, cfAi mMS stf *Hys, ^^7i safsHyi* '^&Ai?ife «i2AH§aioi&ig s.tmb 5!s ^isss 

«| 4 If LHxl «| 7 & g oHi= Ifofl ojoHAi, 4^7! if*liyo| g7|€! 4^ofl SJf^iiyif xHS&IT ofl, &^7| S2f 
*flysi y4«S£« S7FA|?lte SaiH7|« ^7^s iff *fol, 4^71 Sat^iya 4^71 affJtH'dysi S-ai|7|» SS^tfTll 

«i 4 sKKi ^,lo^Ai 4^71 xfl(H 

4^71 e7|«H'd iJ2:S| iJ¥S eBHsfo^ £!7|d:i£ e&A|HAI|7lS ^S«fe e7(*lf'd AS¥^ 
4^71 a^ssH-d ^'iSl ffbH«}o^ S7|ti±S tf»AN A||7|# «f^*ffe.e7|«HW «fS¥; 

^^71 xflo-|Ai±<Hi tt^^^ 4f7i asr*Hy tijfc* ^s«f7fl ^m\9\t m S4fl7i« ifftft 5!« ^sas sft &S7|/ 
XII 9 sro« ?,'o-iAH, 4!-7i x^|o^7|fe 

^71 tWS. ?SEHa| S7|xH'^ g^gf^ ;iaiiS5|7|, 

^71 g^S S7|xt|'d t:.l5L« M^^Sffe X<|lg$f7|; 

^71 S7|iljS. |^E|lo|||gf*||.^^|^f .§^5^fe X-a2S^7i, 

^71 M^S e7|*H'^iJJ:o^|A^ 4f7| M^S af^*Hy U|2«fH ^ *hOiae g^SJfe U|fL7|; 

4f7i *Foi2i(Hi of fe^7i 2^4H7it x^o^t^7l x^|o^^j2.s 7fe2fifl xflo-j?* sff sffe as ^^s. 
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